Amplitude growth rates of monochromatic gravity waves were estimated and compared from multiple instrument measurements carried out in Brazil. Wave dynamic parameters were obtained from sodium density profiles from lidar observations carried out in Sao Jose dos Campos (23 • S, 46 • W), while all-sky images of multiple airglow layers provided amplitudes and parameters of waves over Cachoeira Paulista (23 • S, 45 • W). Growth rates of gravity wave amplitudes from lidar and airglow imager data were consistent with dissipative wave behavior. Only a small amount of the observed wave events presented freely propagating behavior. Part of the observed waves presented saturated amplitude. The general saturated or damped behavior is consistent with diffusive filtering processes imposing limits to amplitude growth rates of the observed gravity waves.
, where A 1 and A 2 are 47 the amplitudes of a gravity wave at the altitude levels 1 and 2, respectively, and ∆z is the distance 48 between these levels. Here we refer to β as the growth rate of monochromatic waves in general, to 49 distinguish from α = 1 2H , the growth rate of freely propagating waves ( profile. The relative wave amplitude perturbing the Na layer is given in Fig. 1(c) , showing a decreasing 1 β =-24 km. Wave periods, horizontal wavelengths, and phase velocities can be also estimated by using 64 the technique described by [8] . 65 On the other hand, a multicolor nightglow imager operating at Cachoeira Paulista (23 • S, 45 • W) 66 provided images of the mesospheric nightglow layers for three emissions during 1999, 2000, 2004 and 67 2005. A description of this imaging system is given in [9] .
68
In order to obtain dynamic parameters of observed gravity waves, we first preprocess the image 69 dataset by performing usual corrections in every image (i. e., unwarping, star removal, coordinate 70 transformation, detrending, and filtering).
[10] present the preprocessing methodology used in this 71 study. We focus in wave events occurring quasi-simultaneously in two or three nightglow layers. Fig.   72 2(a) shows an example of a strong gravity wave perturbing simultaneously the central area of images 73 of three nightglow emissions. We have spatially filtered the image set in order to increase the contrast 74 of wave crests by using the Butterworth filter with cutoff spatial frequencies at 1 100 km −1 and 1 10 km −1 .
75
The result of filtering operation is presented in 2(b). The same set of images smoothed by a Butterworth spatial band pass filter with cutoff spatial frequencies at 1 100 km −1 and 1 10 km −1 . The straight lines indicate the pixels whose relative intensity values were extracted to estimate the wave amplitude for each layer. then subjected to cross-spectral analysis from where amplitude and phase periodograms are obtained. 86 Fig. 3(b) and Fig. 3(c) show the amplitude and phase periodograms of the spatial series extracted from 87 the images in Fig. 2 .
88
The location of a spectral maximum in the amplitude periodogram indicates the horizontal 89 wavelength of the perturbing wave. By integrating below that maximum value we obtain an estimation 90 of the relative wave amplitude. Because the vertical distance ∆z between the centroid of two given 91 airglow layers is known, the amplitude growth rate is estimated by solving β = ln(A 2 /A 1 ) ∆z . As the wave 92 perturbs all three layers at the same time, we observe a finite phase difference for every spatial series 
